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(57) Abstract: A multiple mode radiotelephone provides radiotelephone communications using first and second radiotelephone 
communications modes. The multiple mode radiotelephone includes a first chip set providing radiotelephone communications ac- 
cording to the first radiotelephone communications mode, a second chip set providing radiotelephone communications according to 
the second radiotelephone communications mode, a user interface, and a glue circuit. The first chip set includes at least one inte- 
grated circuit chip, the second chip set includes at least one integrated circuit chip, and the first and second chip sets are distinct The 
user interface accepts user input and provides user information. The glue circuit couples the user interface to the first chip set when 
providing radiotelephone communications according to the first radiotelephone communications mode, and the glue circuit couples 
the user interface to the second chip set when providing radiotelephone communications according to the second radiotelephone 
communications mode. 
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MULTIPLE .MODE RADIOTELEPHONES INCLUDING GLUE 
CIRCUITS AND . RELATED METHODS AND CIRCUITS " 



Field of the Invention 

_The present invention relates to the field of communications and more 
particularly to radi_otele^ 



Background of the Invention 



r Jt . . ^..Ra^iotel^phQn^ communications services are currently provided using a 
number of different cpnimu For example, cellular 

xadiptelf phon^e ppmmunicatjons services are currently provided using the Global 
System for Mobile Communications (GSM) standard, the Digital Cellular System 
1 0 1 800 (DCS ,1 80Cp standard, the Advanced^ Mobile Phone System JAMPS 1S-54) _ 
standard , c the, Digital Advanced Mobile Phone System (DAMPS JS-136) standard, 
, v .. „the Dicect Sequence-Code Division Multiple Access (PStCDMA IS-95) standard, 
and the Personal Digital Qellular (PDC : RCT-STD27) standard. Cordless 
radiotelephone communications^are provided, for example, using the Cordless 
1 5,. Telecommunications 3 XCT2 CAI) standard, the^Digital European Cordless 

Telecommunicatipns (DECT) standard^ Phone Systems 

(PHS). ^Various radiptelephpne cpmmunications^jsta also prpvided for 

trunked radiotelephone systems and satellite radiotelephone^ system t 
. The various communications standards use sufficiently different 
20 ;c qommunjcgtions prgtpcols r and frequenpy. bands ,^hat different circuitry is topically . 
w .used *P irpplen^ent phones for use-according to the different communications 
standard?. Apppxdingly, a conventional /adjoteleiDhone,. such as the telephone 
illustrated jn i Figure 1, is designed to provide cpmmunjcations according to a 
single communications, standard. As _will.be understood by those having skill in 
25^ .. ..ttie art, the conventional radiotelephone of Figure, 1 includes an antenna 21, a . ., 
transmit/receive separator 23, a qadio frequency. circuit block 25, an analog 
baseband circuit block 27, a digital baseband circuit block 29, a memory circuit 
. block 31, a power management circuit block \33 u and anJnpuVp^ 35. 
While Figure 1 illustrates on example of a partitioning of a radiotelephone, other 
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partitions are also possible. Accordingly, the conventional radiotelephone can 
provide communications according to a cellular communications standard, 
according -to- a cordless dbmmdfflc^r^srstahaard, accord mg ; to r a- tnUnked 
communications standard, or according to a satellite communications standard, 
5 and a unique set of integrated circuit chips is typically used to implement phones 
according to the different standards."" ~ 
1 ' "Conventional radioteleph"ones/hbw^ 

according to only one communications skndard'fhuslim coverage and 

service availability. For example, a radiotelephone for use with a relatively 
1 0 advanced digital communicafrons ^ndarcr^aciras DAMPS may have extensive ' 
1 service^coverage in the Ameflcas^But ^eVe'r^ice'rni/fldt Bie '^iSely' available in 
Europe orAsia. 'Alternately, a satellUeVa^o^ wider' 
coverage triah a cellular radibteleptidhe, But' a' ceiluiaY radidfelepnone may be 
able to provide less expensive communicatio * 
15 performance within areas covert 

Accordingly, a need has developed to provide multipfe mode' w * v " 
" radiotelephones a^le to provide jfadiotelephonVcomm^ to twp 

or more ' radiotelephone communications standi Multiple' mode 
"radiofelephiDries ha\/e thus Bee^ 
20 to'tte A^ DAMPS standard accord ihgHo* cetfufar and satellite standards, 
"and according Mlulsir and cordless standards/ the user of a multiple modep 
radio^ fo'two or more 

standards therebylncfe^ rP 

; architect to^rovlcie ffftiftipfe tnode 

25 radiotelephones/ 'Accordingto a'first arcHftb^uf e; ! a itng le rnte^falfed bhip set 
' including ^ lisfed to 

; pj-ovlde%etun^ cbmrhTjhicatibnS 

stendards?"f HTis approach' ifiay r ^ provide reduced'cblt f6ra mass-produced 1 
; multiple mo f de fadio^eiep^ *~ 
30 WitVi this approach^ hbwevef/if may b'e difficult tbptovide a single master' 

clock'for use cfuring both cbmrhuhidations modes." fd? example; it Would be 
convenient if tH4 bandwidth; Bit rates;" dnd frarrie rates°accdrding to both ".' 
"' communlcatioris standards have ah integer felatlorfship wifti're'spect to the single 
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master clock. In other words, jt may^be^difficujttp. selept a single .master .clock to 
satisfy the needs of operation according to two communications standards. 

_ The use pj a ?ing le .integ rated chip. set. may take additional.time to 
develop. In addition, mo^frequeiUupg.^esJp the integrated .chip set may be 
5 required because differerit^adirt may eyolye,a.t different , 

rates. A separate set of application specific integrated circuits (ASICs) may be 
needed for each multimpdeja^iqtelepho more flexible approach to combine 

. standards jr^ay thus be desired. . . ^ ?4- ♦ - ; ~ ^ 

_ v , ni A sepqrid archj^qture fqcg ^multiples, mode phone combines, a first chip set 
10 on a first circuit board providing communications according tp.^fifsL 

Radiotelephone communications.standard with a.second chip set pria second 
, rr pircujt.bp^rdjDrpyiding cpmmypjcat^ to a. second, radiotelephone 

, pommy nidations; sta^ .This .arqhiteqture.msy be difficult, ta irppjerpent . 
bepause each chip set may .include. 3 different .cnasjter. clock generating. a different 
1 5 fre.q ueppy^ ; so .that f a<ph r ,mas;ter clppk^m^y, irit^rf^re .with, the operation of the other . 

^ . • . ....... TheJnpuVputput devices, (pjqyjdirig a user interface or man/machine. 

interface MMI). and. o^ _ 
v . microphone, b^ 

20 ^connected, to the analogy chip. . 

sets on one pf the circuit bqarcjs., Acco^ baseband 
: circuits, of tl^e secqnd.c^ 
circuits of the first chip ; sst._ The baseband cjrpuits maypomrnurucate using a 
seriaLbus.JoLexample, yia U^RTsonjeaph pfthepincuitboards with a protocol. 

25 _ A,.relatively„9pnnplicate,cJ jnterboardxorine.ctQr tr«ay.thus,.be needed to 

, cqmiBUnipat^a commands between tbe.twp.pbip sets .on the 

. ,two. cirqultbpards. ... :r . . _ ; . : ^ ... ^ i; . _ = 

. . _ Jn addition, the radiote!ephpoe,ante.nna^ only one of 

u . the cirpuj^ ;t? r Pards ,50,Jtha,t a- radio path, is needed^b^tweeathe two circuit boards 
30_ fycth^r cqmpl.Lcating.the structure.. S.imjlar issues may^alsp arise with respect to - 
r r battery connections and con.nections.to extejnaLc^evices,. Jt.rnay.also b<e difficult 
to coordinate a-.phone bpqk (phone numhers)-betw.een thatwp. radiotelephone 
modes.^ In summary, this approach may requjre .complicated intgrbpard,,. . 

3 
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connections and coiiimunicatibffe/and multiple' system clocks may cause 
interference. " wi 3 11 " * ^ . 

- Accordingly, there cofttTntfs's to^xist arrfeed in th§ art v T6r improved 
methods for developing multifob^ flexibility for 

5 accommodating multiple cdfrtb'iTtStfibhS of ra^iotSlephbhe standards; 

y " ^Summary of the fhy^frfion ,wto " - 

It is therefore an object of the present inVenti^ more flexible 

methbd 1 fbf'Bbmbining circuits and 

10 radiotelephones. - 

Thik arid' bther objdcts ar^p^oVpdyd'a&dbrdfihg to ! the "]b fesbnt : Indention by 
a mbltipie rribdb ra'dibfelep^ 

com^uiiifcatidris'^ccdi'drng fd the firstYadibte^^ a 
sVcond'bhip s%t p> rbvfd irkf fa'diofeii^ (to h e~ eSffirhur^ file'' 
15 Second l^dlbtelfephbhe ' § " 

circuit. More particularly, the first chip set includes at least one integfited circuit 
chip/the secbnd c^ip^ sei 1 ^ and the first 

and sec'dhdTbhip sfets IVb distfafet/ fhS ifsie? ihterfa6e j kdcepfs v liSef input and 
provides bWfrttb^^ the first 

20 chipWtwtW 

tedbtellpihbne cb user r: \ 

ihtd^eelo'thb sfecbftd' btiip ; iefWhfert providing radi^elfephdhe^cdmnffuriidaiions 
q ^bcbrdSfSg tB4tied&6hd' r^dibt&ejbh^ rrtoldeV " w j: " : ' 

■'■^ c: y- " ActfoWirfg : to thte^preS^fit ii^^tibrf, bftfriett dfe^opild^or krrglb rfiode 
25 radiotefephbri4 7 & cWn%4 'c6Wl : birte"c^ :^ 6h , a "commGrt ' ^cirduit^ddfdiisiTl| s a gr/Dfe^circuif 
f: : r as an irit6rf^fce¥o r 6b'm^ eleirientS'Sc^ 'The 

glue circuit can also be used to coordinate operations of th6 1v0tf £fi\p Sete'^o that 
' ,: 'direct cbmSriuhte^ twodhip~"set£ is^ hot heedfed^'Yhis solution 

" allows eacb chip'seVfb e^ivelfrdtepe thfe correspb'hdih'g 'standard. 

30 1 The us^f interface da'n inblude a c mictopftone ^ nd a Speaker: "Abcdrdingfyr 
the 'microphbne accepts socfhd'W trdnsmissibn through the firsTchip'set when 
' providmg'r'adibteiWphbrie tbtHe^fiTstradiot^iephone 
comlrllinitattons hnode, and the microphone dbdbpts sound for transmission 
through the second chip set when providing radiotelephone communications 
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. according to the second r^dlotelephona.cprarpunications mode. Similarly, the 
speaker generates sound responsive to radiotelephone communications received 
through the first chip set when providing radiotelephone communications 
according to the first radiotelephone pom^u^ipations mode, and the speaker 
5 generates sound resppnsiye to : radiotelephone i( cpmmunications received through 
the second chip set when providing radiotelephone communicatipns.according to 
the second .radiotelephone cpramunications.mode,, _ . . - _ :: 

Jn addition, the first and second chj.p„sets can be provided jo.n a. common 
circuit board thereby reducing the complexity^ of connections between .the chip 
10 . sets, and theLig/ue. circuit. rEurthermore, .the .user interface can include- a keypad - 
and/or a display on a second circuit board to facilitate the placement qf the first 
and second chip sets and the g/ue.circuit on the first circuit board,. . A relatively 
simple interboard connection can thus be provided between the glue circuit on 
the first circuit board and the second circuit board including the keypad and/or the 

15 diSplay " ?o^^:,u^[^l ■ . 

, ^ .^The firet chip,set : can. include a. first hi-gh, frequency, master clock providing 

a first cloclcsjgngl,,^ chip;,$etvcan; include a second high frequency 

master, clock^providing .a second. GiQcj^^igpal.. ; More0yec lv tbe fii^tjiigji frequency 

master clock,. can be turned off when, prpvidjng radiotelephone communications 

20 i apcprding; to the second radiqtelephqne^pm and the ,second v 

: high frequency master .clock ca a be turned pff .when providing^radioteJjephone 

communications accprdingjtp ;the first radiotelephone communications mpde. 

rf Accordingly Jnterf^ chip sets can jbe.redjLiced. 

r VC . : .<y„; X^e : first and^seppncj. radios be 

25 ..rAhosen^fof^example, ^ 

r -comrn^ communications mo ; d x es r trunkecL . . ... . 

-communications mpdes n and.cprdJess communications modes. -.Fp^ example, the 

fir^t andjSgcond radiotelephone communications modes ,can be different cellular 

j.. v: ; cojn^ or.th ; e first r^iotelephone^pmn^unications mode can be 

30- ... a ^ qeilular.communications mode ^nd^ the second, radiotelephone communications 

mode cap. b| : a satellite communications mQde...A.multiniode radiotelephone 

- according to. the t present invention . can. also provide communications according to 

- three or. more communications modes. Fonexample,. theTadiotelephone.can 
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include three chip sets' providing cbrftmUnications; according to three respective 
communications modes. ;:-:^ < ^^: c, • ;r o > ; - -.—o.. ■ 



^ < : ' r Brief Dfe^^bti on 'bf tfe P^aWiriqs * 

5 " ; ■ "'Figure "i* is a block dia§r&rr?ill^ 

radiotelephone/. * r : 3m - ;! " v ' : " J " : " ,:V;L °- tr ' ' • \^ * 

Figure 2 is a block di^gfamlilastratln^a muftl^d?^^ 
Including' separate chip sets for each 'COfaWti^^ b h gfUe circuit 

Sccbrdihg^ z: ' ' :^ K L>?ti: v---'-* 1 ■ - 

10 " 7 ' : ' Pigtite 3 is'Sk block diagram Bfan ; .ex^m^fr : of a ; g/Ue'arc&if according to ' 
Figure 2: !f - r: ' : ' - ; " J ' c/ ~ rr ' >c v ' ' ::r: i:n ~ r ; '; • V3< ' s-k\ :-*s- 
" " ^ Figul^^ib^^loc^diagrani of an Wx^mple of a 'chip sert according tb' Figure 

15 Detailed Description ; j t 

; The presenrirtv^ntiort wittnowbede^ 
reference to thW^accoMpa^ Wv^ch : ^ bf the 

: invention are ' shown ~ THfs^liiVenifbH 3 fria^^o^we^er, be embbcfieB in many 3 ' 
" :V differ^tfb^ 
20 forth" hereift; raffi§r;%esei^ 

be through anSfebmpiete^^ £brfifey ; the ; s^ r ' 

'th'o&e^s^ill^ 1 iH 'thwart. 3 L^Wtimbfel^' r^ferHB ; 1i^6lWrVrerife iHrdtighotft ~" 

As'shbwnin Fi&ure^/ : a%iHtTjp?le modi^Sibfelepho^ 
present in v^rrHon can 'ih'blude^iPfii^^lp 1 Set C c Sf tfmf^roWde^fa^ibtelephone 
25^ '"commuriifcaflofts accbrbihg ta a firstVWdi^telephone c &nfmu a 
second cHiffsef CS^fhfat proVrde£ ; i^ cbmmUnTcatixyrrg according to 

e a second fadibf^phbWe bomnft 
,e ' provided ! bir a common 

include one : or mbre ; integ rated circuit^ prbvicfing'the raditf fr6qufincy;ar^ block 
*30 : " RF1, the ana'ibg basebandcircu^^ 

DBB1 , thS Ynemory circuit block Ml V aVrd the poWer management circuit block 
PWI1 ; and the' secbnd chip set : CS2 can include 'one or : -more ; integrated circuits 
' providing tfife radio frequency circuit blbck'RF^rthe analog baseband circuit block 
ABB2, the digital baseband circuit block DBB2, the memory circuit block M2, and 
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the power management circuit block PM2^ This chip set partitioning is one of 
multiple possible partitionings. _ 

Moreover, the first and second chip sets are preferably distinct jn that the 
integrated circuit devices used to provide the circuit blocks of the first : chip set 
5 and the integrated circuit devices used to provide the circuit blocks of the second 
chip set are not all the same. Furthermore, the circuit blocks of each of the first 
and second chip sets can be provided in pne or more integrated circuit devices 
as will be understood by those having skill jn the art. For example, .each of the 
circuit ^blocks ^F1^ ABB1 , DBB1, Ml , and PMJ of the first chipset CS1 can be 
10 provided within an integrated circuit deyiqe, multiple circuit blocks can be 

provided _ within an. integrated cirpuit device, and/or the circuitry of a block can be 
divided between two or more integrated circuit devices. . 

In addition,, each of the chip s.ets can also include discrete components 
such as resistors; capacitors;^ inductprs^lljters quartz crystals; and/or 

15 piezoelectric .elements. While each .of JJ^e chipsets CS1 and CS2 is.shown 

occupying, separate areas of the. circuit board CB, it will be understood that the 
integrated circuits making ^up the respective qhip sets can be arranged on the 
circuit board as may be useful, ;fqr exafripje 4 to provide interconnections a.nd/or to 
provide space forthe yarious.pompQnents on the circurt 
20 Each of the chipsets may also include respective high frequency clocks . 

HFC1 and HFC2 and low frequency clocks LFC 1 and LFC^ and each of these 
clocks can b^e provided within an integrated circuit of thejespective chip -set, 
end/or one or more of the clocks can be provided discretely. . While each of the 
clocks is shown separate Jrpm the respective circuit blocks for purposes of 
25 illustratipp^the high frequency .pjocks HFC1 and HFC2. can b^ considered parts, . 
of the. respective radio frequency , circuit blocks RF1 and RF2, and. the low 
frequency clocks LFC 1 and LFC2 can be considered parts of thejespective 
digital baseband circuit blocks DBB1 and DBB2. _ _ 
> ^ , ...... ..^P- r 9y^ing separate high frequency clocks of different frequencies, the 

30 radio frequ^ncy circuit blocks of each chip_set can be designed Independently. In 
addition, Interference can be reduced by turning each high frequency clock off 
when the other chip set is being used. to proyide communications. . Accordingly, 
communications can be provided using the first chip set CS1 without significant 
interference from the second high frequency clock HFC2 by turning the second 
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high frequency clock off, and communications can be provided using the second 
chip set CS2 without significant interference from the first high frequency clock 
HFC1 by turning the first high frequency cfbck^off. 

For example, operations can lie transferred from the" first chip set CS1 
5" providing communications according to the first radibteiepKbne communications 
mode to the second chip set CS2 providing communications according to the 
'secohd'Yadidtelephdhe communications'mdde^as "discussed Below. "First,' a sleep 
mode command can be generated "by 'digital baseband circuit block DBBi 
responsive to the g7ue circuit diCj and this sleep mode command can be'provided 

10 to the radio frequency circuit block rFIV *Respons'ive J fb the sleep mode 

command, the radio frequency circuit bfocR^kpf can turn the first h'igK' frequency 
clock HFC1 off. In the sleep'mbde," the low frequency clock L^Cfi can E>e turned 
on to facilitate sleep mode operations of tfie first chip set CSl "during the transfer 
of operations while reducing possible interference. 

15 _ "* ' " Second,lhe second'chTp set*CS2 is powered on. Vh* particular, an active 
"mode command can be generatecf by fhV digital baseband circ'uit bBB2 
responsive Y6 the glue circuit GC ] anif tViis acti'vi^nlb^Vcomman can be" " 
prdvicied to the radio frequency Grc'uif block R'F2. 'Responsive to the active mode 
command, the radio frequency ci rciiif block ban turn' the second high 

20 frequency 'clock HFCi2 bh; ilie second chip set can then establish L. 
communicatibhs 4, according to the second : radiotelephone communications mode 
by finding an available channel Upon' establishing communications according to 
the second radioteiephone communications mode, power can be removed from 
the first chirp ! set CS 1 , thereby reducing battery 5 dfaih . " " v 

25" ' " r ' AlfefriativelyY if the second chip set bsi \s unable to establish" 

communication's according tb'the second' radidtelephone'comm mode, 
operations can be transferred back to the 'first chip' set C'Si ; According J tb" yet 
another alternative, both chip set's can be pufin a' sleep mb3e. J J AswilI"bV 
uhcfersfbod! tHe transfer of operations" from the secohd'chip set CS2*to the first 

30' : " chip ^'et'CSI is 'the same aVthe transfer'from the first ■'chip^set'C'si to the second" 
chip setCS2 discussed above. Commands from the glue chip'GC to' 'the power 
- management circuit blocks PMT and PWI2 can thus be r used to coord inafe 
operations of the first and secohB circuit blocks CS1 and CS2. ' 
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When one chip set is being usedtb provide communications, the "other 
chip set is preferably putln a sie"¥p modi With its 'high frequency clock-turned off 
to reduce interference. fhe : loW'yr6que^"dfb : ck can be usedto operate thfe 
baseband bircUit blocks of the bhip s%f iri J tHfe sfe^p mode. For exarhpte, 'a loW 
5 frequency clock with "a 32 KHz output will provide fnsigrtificaht interfeVfence with ' 
* "respect to* 3 radio freq US hey circuit 'brock intruding a high fr^queric^ clock with an 
output in the range of 10MHz to 20MHz. Furthermore, the low frequency clock of 
the chip set' in the sleep mode' can'atso be turrfed off upon corrtpletidn of transfer 
of operation to "tWe active chip'sfef. "'*'" T - -. h v 

10 r ■ • ^"shoWiV'irT Figi?r%2Vthe g/ae^cif^ provided on the 

~ " circuit board CB t'og4th*er With the first £rid' second chip sets CS1 arid CS2, and 
thie glUe bfrcuit \s used to coordinate tReloperatiohs of the two chip sets and to 
provide £ common iritercohnectibri'tb thfe input/output lb devices (user interface). 
" f he glue' drcuit GC is preferabVirr^ "using one or more infegrafed 

15 1 drcuit devices distinct from the mtfegratfed cirfiu the : 
' first'&hd second chip"sets CS1 and'C'SZ ' The gTQe ciircuit can alsolnclude 
disbtete'bbmpoheri^^ thg^adiotelephohe bomMuh chip sets 

can be developed separate^ arid : uSetflh'sihgle'mbde radiotelephones without 
significant modification when usecTwith'a multiple mode radiotelephone including 
20 the glue cifcuit g6 accbrdfihg td the ~pr£s£rit indention. ' Furthermore, by providing 
the first and second chip sets CS1 and CS2 and the glui circuit "G'b on the 
common circuit board CB/the cbmple^ity biF interfcohhedtions therebetween can 
be r&iiced. -a-- ,,0,,-:., • v;-.r ; ' 

" As discussed abo*v§, th£ g/tfe cifcuit Sbordifiates the operation 'of ihb two 

25 chip" sets/ In the current cdhfiguritlbn, for gxahnple/ when switching from a first 
mode of radiotelephone" commuhicatiohs using the first chip : set CS1 to a second 
mode of radibtSiepfibridis'o using the sebdncf chip s6f CSl,' the glue 

circuit GC coordinates the operations of the digital baseband circUit blocks DBB1 
and DBB2'to send commands to th& RF fcircuirblbcks RF1 and'RF2 f 
30 : respectively, to turn the first high 'frequency clock' HFC 1 1 off and to turn the 
second high frequency dock HFC2 ; dri. 7 At the same time.lhe pbwer" 
management blocks PM1 ahd PM2 can also turn bh/bff £ower T to (hb respective 
RF'circuit blocks in the appropriate sequence/ In particular/ the power toan RF 
circuit block can be turned' off after turning off the respective high frequency 
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,clo.ck,„aod theLpower to a resp^:1:iy^ : R i E .cirguit block can be turned pn before 
turning, on the respective high :fLeqy|aqy clpp^. The g/ue pir.cyit.GC al§o . 
coordinates Jhe operations of JJiejQwJ^ clocks LFC1 and,LFC2 as 
needed to facilitate the transfer, Jcj.this^e^mplf , the g/ye circuit QC also 
5 . switches from being .an ipterf^pe between ih ; e first chipset CS1 and the . v , . 7 
input/output: l.O devices, to beingj. an ipt^rf^ce^^tyve^n. th§ sepond chip set CS2 
. and the input/output- IO deyjces,^ In addi^n, tyqgfue circuit GQ prpvjdps^timing 
.signals a?, needed from the, active chip $£U? tfyf J n PM#pytput 10 d§yices. for 
operation thereof. Thie glue circuit is illustrated in greater deMUn Figure .3. 
10 ...... A common Jransmit/receiv^se also,bs provided on the . 

, , common ..qircuit, board CB'as-,shpw r rijp Eiflu^e.2. . AQCordingly^ a singly connection 
between the antenna ANT^n^Jth^jcircyiiJ^fir^ CB can. be prpytd^d.^ad^he 
transmit/receive separator T/R can provide coupling between the antenna and 
the first and second radio frequency circuit. blpcks.RFI .and-RF2pf the respective 
15 first and seco^ ^U^?P^^^n: na ; k - - 

with a feed point on the circuit bparcL.fpr each xadiqtplephone communjcations,. 
mpdeand chipset. Jn ejther case, the .placement of both, qN^ 4,, 
common circuit board can reduce the complexity of antenna connections^ The 
pjaceme^t o^bptjiphjg circuit board can also 

20 reduce the complexity of other connections such as battery.connections and v 

other system connections.. ...... , , . _ .„ . .;. .._ >t , ... ; 

As discussed above, a multiple mode radiotelephone according. to the 
present invention also includes input/output IO devices such as an infrared^, 
transmitter ^ and/or^receiyer^ a keypad ,^a dispfe^ a N/ibratpr^ a flip. position sensor, 
25 . a microphone, a speaker, a ringer, a system connector, light emittina^diqd^s, , 
and/or f a^ SIM card.. Marepyer, . one or more of these^ devices su.ch as the Keypad 
and/pud ispla^ can be provided on an JO circuit^bpard separate from thejcommon 



circuit board CB. 



The software i lower level hardware drivers and protocol stacks) for both of 
30 the. chip sets CS1 ^nd CS2 supporting the .two radiQte.lejDhpne comrjiunic^tions .. 
modes. can be substantially the same,as r tbat r used in chip sets used for single 
jnodg. radiqtejephpnes adapted topne or the ptfier of the radjQtpJephone .. 
; communications mpdes.^ Additional software can be developed for the glue 
circuit GC to support transitions from one cpnnmunicatipn mode to another and to 
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facilitate access to the input/output lO deyices..ln addition K the glua circuit .can be 
controlled via a protocol that allows the-gddjtion.of prpcessors t to a virtual port 
and that allows piping data to and from this port to the main controllers.. A 
- ; . common man,machjne interface softyvare for.. both .modes of -operation can be 
5 .provided which Jntetfaces to the two protocol stacks via a suitabie.application ~ 
programming. interface (API), - -> - - 

Directories Jnclud^ 
u transferring the informatiori : to the active, . chip. set through the glue circuit. r For 
example, a common electricajly^erasable programmable read only, memory, 
1 0 EEPROM can f be poupled wrttojth^ store telephone .numbers, for use 

in eithf r :: communjcations mode. Alternately, random access. memory J3AM can 
be included in the glue circuit, aiad. ; entr|es L can be copied from EEP.ROM on one 
. : - ;Chip :Set f to JEEP gOM of th^other qhip..s,eU If the £hqne,has a subscriber identity 
module, (SI M) card n such gs use.^ in GJSM r the memory .of. this cajd can. be used 

15 to -store telephone numbers. .... ^ , , . . . , 4 .. 

: Trh^arohi^ of the present Invention provides flexibility for multimode 
: radiotelephones by pr^vidjng a g^acirguitthat allows the inclusion of two or 
r r nipre^s^arate chip sets op a sin^^ 

radiotelephone communicate . 
20 communicatipns.sta.ndard,^ chipset c^n bemused individually in a 

single mode radip.tejephone with4^ changes jn each of 

- :o the radiotelephone by,, ; 

changjng^ojne.^ anebtbe $3™^ chi P sets cap beused to. 

support ^ngje^andcj^ Jn, addition,, current drain can be 

25 reduced by turning one chip set off when the other chip et js.being. used. .- 
r:\:y\ Theope^ in 

greater detailwSh ; feferenpe to Figure 4. un : der : the conditi.pn..that the chip set is 
z ; : ; activated r ]As discyssegl above, the.chip set is put in.a steep mode orturned off 
\:^ z x;.when*corni^unicati^ chip set of the . , 

30 - r radiotelephone^ As previously discussed, each .radiotelephone chip, set can - - 
include: a radio frequency circuit block. RF, an analog baseband circuit block 
ABB, a digital baseband circuit block DBB, memory circuit biock M, and. a "power 
managementcirpuit biockPM, : ^ The digital baseband circuit block DBB can 
include a microprocessor^P^^a digital, signal processor DSP, and logic L to 
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J '~ ^control' the radiotelephone a'ncrWp^drfri signal processing functions such as 
modulation waveform generalibrTr demodulation or 'part thereof, and speech 
compression. " " " " 

■■ " - : " The digital" baseband circuit Eloc^Ccan^fsbThclude a timing coritrofblock C 
5 that sequences" all events in itie tad ibtelep'horie including turning the different 
circuit functions on and off. An input/output interface RO/if is coupled' with the 
glue circuit GC and this interface" can accept i-'^pu^-fromWe' keypad, send data to 
; tHe display; and ; generate'a : n"rig : t6ne' f'br thl "buzzer i" ^eMhpiSt/outptrt interface 
l/O/rcari'also iriterface'with the system cbrihector'thfcmgh the r glue circuit, and 
10 ' Accept Bri'ary responses such 'a£thV\&%>1tfbf : the fRp^pdsitroh' s'ensor/ ' If the 
' " : pho'he has iriffared (1R) capabilities;' I^WnsmlssrohratidTeceptlbh^W-be 0: 

■ 1 'contrblle'd thrbughthe Ih^ut/bu^uf7hterfad§. s - : ~ : ' ' U: ^ * **" 

' k ' : "**=■' :; in additibn-; the \ovi ffequency^lock' EiFG^an be corisTdered'apart of the 
''■ digital baseband circu¥b1dck, c a^ block cafVfise the 

1 5 output of the low frequency clock to provide timing- signal&fbr tfie chip seVther" ' 
■" y/ue' : circuit," ! artd , the inpuVdu^Ut'devlc^'-v^ri tie chip'tfetis atfivMed and/or *• 
"" When radiotelephone bperatiohls being%ansferfed to' and^'rWbrrV'thg J ch'ip set:- 
As discussetf above, the hi# Wequefey'&ocfc HFC of the radio-frequency circuit 
block can b^ turn '"' . " 

20 •" '• • " The "analog baseband circuit block r ABB ; cari ; 'iriclude a digifal-to-analog*- '■■ 
!: converter D/A, arv ariabg^fo-digital^ and SstfaudicTCODEC. -The' - 

D/A' artd'^D cbrVverters arid \h^ , <^'C^fet?^ft'^teft l /atefy ? b"e 'considered a part of 
thValgital toSisb£rV3 arcuft-WcKBESB? The COO'EC; "for «xampk< can.be' 
" ; "• coupie'd- with' a ; microphbfie p'ri'amp'iifier'and 'a i 'sp'e^l<er%m^fifie^ ! ri ! l : 'tl : »e gluS circuit 
25 as-sKov^'ifi'f^Ure 3f:'~'. " : ~ :;r ' •' w T ''-' ■"■''' J ' n " ' : ' * ' vn *'' 

'•■ ■"■ ■'■ THe^analbg baseband cifbuit'blbck -ABB also provides ah interface among 
* the digital baseband circuit block DBB'ahd'-tKe "radiS frequency^cfreiii! b~ldc* RF 

■ - : arid the speaker a'nd microphone. '- Analog' speech signals from th&tnfcrophone 

can be sampled by fjie-A/D'icoiwertetrtibrw'erted-to 64Kbps data" by^th~e ! CODEC, 
30 and sent to the digital baseband circuit block. This data' can "be compressed and 

: serit to the D/A converter irfthe analog- baseband circuit- block-arid tfte'ri sent to 
-" ' the modulator Mod: ■"'.'''■> : -- t: ' " J " * '' s 1 7: . ''- ■ •• -' -"' 

' - c -Status information td ¥nd from tHe radio 'frequehcy'circuit block RF such as 
power values' and received signal strength -can" be provided as analog signals to 
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-the analog baseband circuit block, This information can -be sampled by the AID 
converter and sent to the digital baseband qifQuit.block for further processing. 
^ .Similarly, control information such asjfrequen^y correction, jgaiq control, power 
-v . control, etc.; can be provided : by.rto radio frequency circuit 

5 block RF. ::<<?'" c/;'; . V - . :t - :.; 

• = The chip : setj73en30^^ 
used to store .software memory MRAM ysed ; to store data 

for processing^. Tfte^chip/set ca-n also -include an electrically erasable, 
programmable.read^pnly.m to store keyiyarigbjes such as 

10 nurnt&r^ssigrMTvent m preferred roaming lists r -- . 

-\ (databases), etc.-. Thet MEEPROM can. also, be used to, store jDarametets such as 
calibration numbers programr^ed : in th^factpry^.The mempry circuit block M can 
— c also :be: used tp^stpre^ser.enter^^^ user- pjeferencese and directory 

jnformatjon;; The directory ^infonpatipacan-alterriately be stpredjn .memory. 
1 5 ; associated with jthe .g/ye;chjp;fprjLise b^ : either chip r set, ^ ■Aa*jshpwn u tbg, memory- ( 
b circuit block ;iyi can b&pccesse^ block DBB, 

;andzcpupling between-the/^empry circuU jE>lpck-M and the glue chip can be 
provided through the digital baseban^cjrguit block DEIB.. 0 ~ Cs - • / ~*:-. s - 
: : : ..;r cThe powerm^nagejinen^cfe provide 
20 v a steady voltage^supply ta~ allpf the- in^agrated circuits pHhe chip set. It.can also ■ 
control; charging, of-the battery -wheA the n chip set js acUvatejd. The, power : 
management circujtrblpck- PJVI earr ajso,icqntrol clisplay backlighting,and-,driye the 
-ringer or the buzzer through jthe- g/^ - rv .- ; : - ■ «. \y •, ,v K; . 

?r: r As shown, t^ 
25- ( - Mod; a synthesizer Syn ? an ^RF- : front : end FE, a poweriamplifler P^, ^rnd an IF 
.back end.BE/ The-info is converted tOjanaJpg.form and 

filterecbusing the D/A- converter of the a ( nalpg baseband. circuit blockj, anc^the 
- L-cresulting^wayefor^ a L hjgh frequency by-th^ modulator v Mod to 

provide an information bearing waveform called a modulated .carrier. - The- power 
30 - amplified; PA ^amplifies this-modulate^arrier for transmission through the 
■y.: . - transmit/neqeive separator, T/R;-and antenna ANT. -As discussed above,, the 

transmit/receive separator :apd antenna-. can be provide.d.separate fronvthe chip 
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'ThVsyhthestzerSyn-y^erfiteS-fhe frequency for the chip set : whenthe 
chip set ls active. The synihes^r^ByW synthesizes the transmit frequency and 
~ the "receive frequency based bPi^fte'dilfput of thelnigh frequency clock HFC. As 
discussed above, the high fre^ueHby&i& off when" the chip set is 

5 not activated thereby reducing interference. r * ; v 

- : - ; : the RF front end FE'amplifieS th^ine'6iWri0?a€fio signal from the antenna 
~* ANT ahcftK^fransm radio signal 

down td'a heritable frequency^ ^nd 'filters the sighatto reduefe interference. The IF 
- back fend 1 BE converts the signafrfr^^the^RF frortt etid id a baisebarld signat that 
10 is filtered'and seihtto the analo'g%aseb^dcfc^ 

sign^ris' dlgitfzea tfeing the A/D ec^verfc^^^ is:theh -sant>to the 

digital faasfeb^hd^circUit block DBSfor processing?' 1 i -e c. :^o^x - c: w 

: 'The'traft^mi^rec^e ^eparalof ¥/R-df Figures provides eoupling between 
the antenrfa^AfsIT and bbth^he-cfiip 4 sets'GSI and-CS2P The traa^mit/rtieeive 
15 sepa rater canlDe'-provided by # system -By^providing a 

l£ single transiffit/receixfe separator T/R~bri ^ t^cir^t &baYa r CB witfrPthe first and — 
second chip Setsi CS1 and*trs2, & W*jgl§ bb7fng^dri ; -ban^b«^cjyidsd tfetween-the 
antenna ANT and t^^rcutffcoa^ - ^ r - : v r -r 

Tfte sfrtJefare ! df the g^iy&uif GO : wilF nowOSe diSclisSed in greater detail 
20 with refefeh'ce to Fie^uri 3? The--g7L?^fcifctiif GC can included festively simple^ 
micrbcohtrof^ 
~in conjtincti^^ 

blocks of the activated chip set; jl Tfie ; memofy' C6u can 
• include Ftesh rnterrfcrry^ Figure 
25 f 3. Thfe^ic^britrbller can codrdinate'the communlta 

: "cfirp ^set Ts brought up and the* 'other chip -Set is taken ddwri to prbvid^ a 4 'change in 
v ' l radi^ cah -alSc5 r handle ■ : " i* 

" interpfocessor communication in 
greater detaiPbelbwv : ' ' ^ - ; - :t 't 1 - o*Hi i^r. v,..; 

30 " : 7 The glue circuit GC co6rdihafes"operatiohs of the' power^management Z i 
circu if blocks- of the chip sets^throughthe Battery Connect. In ^particular, the glue 
circuit 6C multiplexes powers tRe^bwer-manaplm v 6nt circuit t>ioek of the 
activated chip set. During chip set hand off, the glue circuit coordinates the 
power up and power down of the power management circuit blocks. Preferably, 
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the multiplexing of the battery power is provided so that there js an insignificant 
voltage drop across. Xhe.glue circuit?. The glue circuit also multiplexes the drive 
signal to:the lightemitting diodes fontheradtptelephonefrom the power . \= 
management circuitblock of the activatedixhip^set - .. . .r ; 

5 . :A demultiplexer .within therg/uercircuit. connects the keypad to the digital . 

* baseband* circuit block of the activated chip. set,;arid this connectionis set based 
on the mddeistafus. Similarly;; a^multiptexer within ■ the* g/uexircu-it connects the 

: . display to ^he/digital basebancbckcuit block:of theactivated chip.set; ;This 

• multiplexer receives :t\i^ each such as data and control) 
10 from each-digitahbaseband circuit block, and; ;these inputs^are multiplexed to the . 

:./? display;, ...v. wo y.sd ^;od xr: r.e~ v.\. J - . * 'v w ;f» 

; Another.multiplexerJn the g/l/a circuit:suppiies a voltage for, the display 
: /. rfrom one *of She two. power.managementciccuit blocks; A preamplifier in the glue 
circuit couples' the analog baseband circuit fcriockl of .the. activated chip set to the 
15 microphone, and an audio preamplifiefcin the;g/uexircuittxDuples. the. analog ~ 
^baseband circuit cf^the activatectchjp.set^to:the;speaker: - w. ~>; . 

z r osr. Coupling: bLthe systemxonnector(including analog, '.digital,: control/and 
~power,signahpins)to and-from :thte radiotelephone is also:provkled by the. glue 
circuit GC; The analog signalsr(Ahalo3ctO'3nc±from the: mobile /staWon) are 
20. multiplexed to the analog baseband credit blocks; the digital signals '(Digital to : 
and from the mobile ^atfon);and.thexontrot:si and from the 

mobile station) Sara multiplexed to : UARrrSdn ? tke digital baseband circuit blocks; 
- and the power -signals are multiplexed io.the. power management cireuit.blocks. 
- - This multiplexing ;can:be;set by the^.glue circuit microcontroller as a£ function of the 
25 * rradiotelephone communications mode 'being used. Extemalrmodules such as a C 
short range wireless radio module can be controlled/connectedrthrough similar 
connections:^ :• t.i* • ^ . :'-.;W;o, o \ . ..:/: : /*w- - — -o 

e A serial interface in the glue circuit can.:be used to provide connection 
between -ihe EEPROM. of -Figure 2 and the two chip, sets- .Accordingly, a phone 
3a ;: r . book on.ia' directory xf. telephone numbers can be stored .in the EEPROM. and 

provided to the active chip set. Accordingly, a common directory can be provided 
for both chip sets. 

The flip sensor binary input/output line can also be multiplexed through the 
glue circuit to the digital baseband circuit block of the active chip set, and the 

15 

MSDOCID: <WO 0077940A1 J_> 



WO 00/77940 



PCT/USOO/13469 



V j ;drive control signal to the vfbrator. motor can be muttiplexed from theidigital 
* .baseband circuit block of the actftre chip set to the vibratormotor. In addition, 
data can.be multiplexed by Xh^ylUB' circuit between an; infrared link control . 
module and the digital basebandxiroditvblock of tha active^chip set ; 
5 • . . The glue circuit can ateoreceiveaelock signals, fronv both of .the* digital 
■ baseband-circuit blocks of both chip sets to synchronize the .microcontroller cf the 
glue circuit and to^manage and contrblhandoffs from one chipesetto the other. 
Interprocessorcommunications between the;g/uexir<cuit andithe first and /second 
, chip sets can be providedmsing ^serial, and/or paralletbus connections provided 
10 ■.: on.the common circuit board. \\u addition; the glue cirisLrit cafn/mciude a r ^ :: 

multiplexer to multiplex signals between the digital baseband circuit block of the 
active chip set and a SIM^card of the rad^fo^ SIM 
: cards havtefour: connections ^for icto^ipower, data^and reset^tfrone of .the two 

- chip seta daesendt use a SlMca'rd^SIM card ?corvnec!tons betweeruthat chip set 
15 and Xhe^gtue- circuit will hot be>provided;;lqr^;;~q -/::• .-c r s ; v:s .nr. ; - 

The glue circuit of Figures:2.;and;3iGanbe implemented; as one or. more 
- - integrated circuit devicesjd istinctf ram the integrated cir^itctevices Used to - 
.:r implement toe first and second ichip^etsi eMtoraipatticularlyrthe gr/ae.circuitcan 
be -implemented, as one or jrid)reiappficatfofi specific integrated cirduit devices. 
20 The g/ae .-circuit can also include discrete circuits.! Accordingly; a3fHrst-chip;set ; can 
i>e used to proVideTa'dioteieghorie commijracations; according to a first . , - -r- 
-r- radiotelephone; communications -staTid^dva second chip set can ba usadto 
. : . provide radiotelephone comcnunications<acc6i:ding to ^second commiimications 
~ \. staridardvand' a^sepamteig/uexirc^ of 
2§ To the two chip sets "and to provide connections b0tween-the;chipsetS-and common" 

- / ^radiotelephone elements;- v; %ro:y « u ■: ' "ioL/t v ■• / e-:-r - ^v; 

In the drawings and specification, there have been discloseLd;typiGab 
preferred embodiments of the~invention and; although-specificterms are 
* employed;. they are used inv a. generic and: ^ descriptive sehSie:dniy and not for 
30 . purposes of; limitation,, the scope 1 of the inventionjheing.setfoilhin^the following j 
"claims.-; : . i\::'r.- '. ::. > * l .v; /r^, " 
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THAT WHICH IS CLAIMED IS: 

'-.*-**•• . * > .* i r j: j * "\ • • * *■ r y 

1. A multiple mode radiotelephone providing radiotelephone * " 
- t ^communications using at least first anclsepond radiotelephone communications 
modes, the multiple mode radiotelephone comprising: : • - .. - v: - 

a first chip set providing radiotelephone communications according to the 
5 first radiptejephpne communications mode wherein the first chip set-includes at 
least one .integrated drcuit>ch;ip; ^ j ^ - . ; - f • " 

a second chip set providing radiotelephone commumcations r according to 
tfcie* second, ;RadjpteIephppef : communications mode wherein the secp^ chip set 
comprises at. least pne integrated circuit chip and wherein the first and second 
10 chip sets are distinct from one another; 

a user interface ifraj ae^^pts userinput .and; provides user information; and 
;,.->:. -argr/we pircuit-thatcpuples the. user interface to the: first chip:set when 
providing radiotelephone communications according to the first radiotelephone 
i^fT^nrk-unicationjSriTiOd'e. without coupling ,to;the : second chip set, and that couples 
15 the user interface to the second chip set when providing ^radiotelephone . 

: communications-according^ mode 
without QpupJing/tO'thq.fiGStffhip sefc-r.-r.s - o:; - ^ " 1 i :J.r~r; 

. " .:; 2. A^m.ujtiple mode radiotelephQne;according. to Claim; l^wherei 
interface includes: r^;: : d ; j c - ch: . ; : :<z^ r .- 

a microphone that accepts sound for transmission through the first chip set 
.when.prpyjdi 

Sy.:-.: radip^pjeptione communications mode;,and that accepts :soundt:for transmission 
-.-through;; -the second chip^set when providing radiotelephone coTTimunications 
accprdirig-tpfthe^ecpnd radiotelephone communications mode; and ' - 

a speaker that generates sound responsive to radiotelephone 
communications, received through' the jirst chip set when-providing 
1 0 radiotelephone communications according Xo. the first radiotelephone 

.; communications .mode, and that generates-sound responsive to-radiotetephone 
communications received through the second chip set when providing 
radiotelephone communications according to the second radiotelephone 
communications mode. 
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3. A multiple mode radiotelephone according to Claim 1 further 
comprising:; v: ^ r; q z notions >; .>; * " - ; . ■ 

. • u a circuit board wherein 'tottetfteflrfcf and sedond chip- sets' are provided on 
the circuit board. .rrv; 

. - 4".;. A multiple mdd^radiotelepftone-Sc^ the user 

interface comprises at least one of a keypad^f^a-disp^ 
* ; radiotelephone further comprisingf^L:',:^: ^rwdrj-z -ee r inco- ^ > 

; ■-.]• : \ a: second circuit board separate*' fr<3iWt'M& ; first circuit board therein at least 
5 one of the\keypad and the display is' provide flh'the second" circuit B6&fai' v 

- r 5v:A multiple mq 

wherein Ihe^first chip>set r indufdes first* highfrfe^^^^ clock , -v 

e .providing a first clock signal'; oos - v.;::*.?.-: o.-rrr-:; - -;:;ic-*.^- Crio cn c>/:: i ■* 
/ . .. : . wherein the second'Chip-'sret^dtadfe'S &§dcahd~high ffe^yehcy maste 
5 clock providingca secdnd^clock^ignal; Brtc* oncce ,: -~\; v ^ ' ' 

op ' wherein thevfirst high-frequency TOaster"cl&ck is' turned off Wheh providing 

radiotelephone communications according to th£ second radiotelephone * 
communications mode and wherein the second high frequency master clock is. 
-r^. } -turned' off when providing^ to the first 

10 radiotelephone communications mode. : : :-elx%- : ' : . ? 

'? ~ ': ' o ~ ri* r ;-c. r : ^ o'o.. c c^o:^ y ^ i " :: f o:;",:r" a ■ 

6,; Atnuitipie: mode radiotelephone accortttng^lo^CMi^'T'wil&Fein the first 
- ?and secondTr^otetephoneHDommu pleats group 
,,r£ons.isting/ofrcelluter^ Tridde^/satettite-com^ 
trunked.communiGatlbns ; modes:, and cordless teDmmohfc^fidh§tmodes; 0 - : » 
*-.x. -i;. : v ;r/; :/ v ' v. ? :].■-■ bo. a -2f^ie * 
7. , Atnuitipie- mode radiotelephone aecofdirtg tc>€!airr1 1 r ^ r r * c " 
wherein?the;first chip seft includes *a flr&t^radio freQliehc^&irc^ : and ; 
. : wherein the second chipsset includes a second radio fr^queihc'y circuit, 
r ...*e\: • / n • -v-:- ; ^ : c::-; ' .s* .. : n . or - 

* •o.;8 4 . . A' multiple mode radiotelephone ac'cbtding r to Claim 7: 
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wherein the first chip set-fuftheYihelfcide^a first analog baseband circuit, a 
first digital baseband circuit-, "and a first trieftrbfy; : and :; . ^ - * , 

wherein-* the secorid r chip set furtfier lnerades a second analog* baseband 
5- 'circuit; a -second digital 

' :*s ■•.s.r^ ;j; b :o- x '.-^rr \/ /• ■:. \- 

i g y.. : : £ multiple : ffib§# providing'fadioteTephohe • 

communications using at least first and second radiotelephon^ cbhimunications 
modes, the multiple mode radiotelephone comprising: 

* 'a circuit 1 board; t"*! 1 ;'-— >~ • ■ " ; - : ^ ; :: ; " r A 

5 a first chip set on the circuit board providing radiotelephone :: ,v ; 

communications abcbrdFrigWthfe first radiotelephone domrriunifeaticRRS mode 
wherein the first chip set includes at least one integrated circuit chip;' and 
"-" " " a secohd'chip^set'on the circuit b'dafd prbvrdin^-radidteleplfDhe 
commuhicatibns' acbbrding to the^ebbrid radibtelephbne c6rhm6ftlcations mode 
10 wherein the second chip set comprises at least one integrated circuit chip and 
wherein the first and Wc^ A 

10. A multiple mode radiotelephone according to Glaihfi fc 9'furtWfer 
' comprising: : - - ''^jljrl i^a b v - om; rwe^w 

a user interface; and c : • '>~ fc ; -'.-stf ' : ^ to:, =? - ^ bJ :/ c | m"- 
" * a glue circuit thaf co'uplb : s'ttne User *?rite'tf^Se ; tb tfie 7 first ; bhip :, set when 
5 providing ■ Tadlbttelepho^ accbrdihg fb the first Tadldfelep hone 

* ' communications mode without "cbijpl^ 

r< the user fnterfsfce't6 : the 5 second chip s'efWfiSni ^p>6^iding ; radfolelephohe ~ 
communications according to the second Vadiotyeph^^ 
without coupling to the first chip set 

~ ; - r 1i : A'muftif^e^mSde radioteieph^^ whfefeih the 

- r -a micrdpfiohe that accepts soufitffbr transmission "through the first chip set 
when providing radiotelephone communications according to the first 
5 radiotelephone eommuhTcatidnS mod6, arid that accepts sound for transmission 
through the second chip set wheW providing ^ rkdiotelephorie cbmmunications 
according to the second radiotelephone communications mode'; and 
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■ • .» • a speaker that generates, sound responsive to radiotelephone 
communications received through th? first chip set when providing v 
0 radiotelephone communications^cpqirljng to thefirst radiotelephone 

communications mode, ancUkat (generates sound responsive to radiotelephone;; 
communications received through the second chip set when providing 
radiotelephone communipations aqcorjdjng : t%the c s^cond radiotelephone 
, cpmnr^nicatiqns mode. .- 0m - f - r.::ad ^y* ;s . ; u r*.v - \, 

12. A multiple mode radiotelephone according to Claim 9 further 

comprising-:/ , , ;.vc:q ix.viz ^ioSo ^i: r:„ "iv;- .-r^.i z ■ 

, a user interface wherei^ 

keypad. w apd a display; /and v s ^e^;!^'" : .;. : 

5 -.^-second cij-puit board separate jrom the first^ircuitboa^ at least 

... one. pfthe keypad ^nd : the display ^ 

- r r:; :Ux * .. ;.. . , ^r: ;g ^^-x-norr # ? c - ;or>:- :.?rif r:<r^:"v/ -* ;.: " 

1 3. A multiple mode r radioteteghQne according, to Claim 9: ; - * ; e sV 
wherein the first chip set includes a first high frequency master clock : 

providing a first clo^ - • . - 

wherein the second chip set includes a second high frequency master. 
5 clock providing a second clock frequency; and 5, : ; - , i _ . 

- VJ -wherein the first high tequeqcy paster clock is turned off when providing 
. - radiotelephone cpmmuniqation^ QQcqccling f tp .the. second Radiotelephone - ^ 
, commom^^^ 

turned-pff when.proyiding radj^iephone corpmunig^^^ the first 

1Q :; n raMiqte^ < /i: \y>'~\:rs " ? ^v;^j: \,'^:'c: 

14. A multiple mode radiotelephone according to Claim 9 wherein the first 
* r and^second Radiotelephone communications mpd^es-^re chosen from the group 
consisting of cellular communications modes, satellite? communications jppdes, 
trunked;* communications modes^and ; ,cordless*com 

... ._ .1,5, A multiple, mode .radiotelephone according* to Claim r:: - - 
^ r::/^Vyherein- the first qhip . set includes a first radio-frequency circuit; and 

wherein the second chip set includes a<second radio frequency circuit. 
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16. A multiple mode radiotelephone according to CiairrvtSp ' - " - 
^ ° ' 1 * " wherein the first chip set- further-lnciudes a first ahafog baseband 
* "circuit, a first digital ba^ebana^rcuit-; and -a first memory; -and 
. ' : ' j: - : ' wherein the seeohS^chrp sef further includes 
5 ■ - - baseband circuiVa 1 second digital baseband tircuit^ahd asecbnd^rnemory. 

17- A multiple mode radiotefephohe prbviding ^radiotelephohe'- ' 
communications using at least first and sebondVadibtelephohe ooffllriyhications 
modes, the multiple mode radiotelephone comprising: 
: ''' h ry communications- d communications 
5 according to the first radiotelephone communications mode and that -provides 
radiotelephone" commurticWbris according to the second radiotelephone 
communications mode wKerein the commuhicatidns circuitry includes, - 
' — ^ * - ' : a first : high-'^ that provfdes'a first high' ' 

° r : " r rn{ frequehcy c(6ck : sigrtal : for'the first radiotelephone communications 
0 1 ' :: : ^mbdeVand' ; — J rc ' : ^ c ■ : * : . ■ - ; 7 

C: ~ j r. j* 1 c* ,g seebhcl 'highMrequericy clock thatprovides a second high 

frequency ^ " 
:r ' cbmmuhifehtibHs mocfe;arfd ' : " -""-'-v. . :^ e \. . 1 

control ci reuitry dou pled -tb the 1 febmniu h icatfons circuitry wherei h the 
15 control circuitry turns thfe : se^ 

communications according to thefirst radioteTe^hone cbmmuhicMibns-nhdde and 
wherein the control circuitry turns the first high frequency ctock off whfeh" providing 
communications according to the second radiotelephone communications mode. 

18. A multiple mode radiotelephone according to Claim 17 : wherein the 
;: !: '--c6mm¥riiclatibns tircuiby includes: * - ; * • \" ; — ■ - 

a first chip set providing radiotelephone communicat-ibhs : accbrding to the 
first radiotelephone communications mode wherein the first chip set includes at 
5^*" least one integrated circuit "chip;- "~ *^v- : *::-",-' > 

- ' - a' second chip --set providing radiotelephone communicatFons according to 
the second radiotelephone communications mode wherein the second chip set 
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comprises at least one integrated circuit chip and wherein the first and second 
chip sets are, distinct; . c : : s eno:v ;- - ; \>r : * ■ ' 

10 ; fB usej interface that aosep,ts-iJ§eE input and provides user information; and 

a glue circuit that couples t^e^i%er 4nteKfaqe : tq-the first chip set- when 
providing radiotelephone communicate f ttpp first radiotelephone 

coramunieations fTiode without coupling^© the second, chip set and.that couples 
the user interface to the second chip set when providing radiotelephone 

1 5 comrnunjcations^ccofdingotQ the .second radiptetepho^ mode 
without-soiling to-the-fost chip set.? :>n .> v : ; : *-z'r*M hi , x<x a^or ~hx: 

j , : 1 ; 9v-A; multiple mode radiotelephone^ 

• 4jser in^pf^c^^inclu.des^ ^nx: :i:rrr\c;. -xiiq^L* :x^ ! . ^.ir ? :x c^,;> <xr^ . ; 
„. r , ^i ( mjcrop:hpne th;at accepts ^ set 



when prpvjcHngTadio^elephQ@e ^Fn^URiGatiqn? accQrdip.g to^t^fifstj/y^-er; _ ^ 
5 radioteJephpne ; eomi^ 

:.», thrpugh^the second chipset yvhea ^ 
according to the second radiotelephone communicajjqps: rpode; and x > - j 

* : a speaker tl^ radiotelephone 
communications sec^^^^ ^ 1 

10 radiotelephone- communications aGGpjdj^to^ : ; ^ 

cpmmu-nieations^jTipde, ^n^.thatiS^ner^es spynd responsive to radiotelephone 



communicgtiq^ received, through tt*e sp^onci chip^setjwbien providing ■ 
^radio^elep^ Jhe seGond/^dip^elephone , c 

. prr: .cpnnmunicatiQ5^;nr^de u ^^r^ / : ;;j;r.«n": eri: -:.:::*•- >; ^ri x . ;aryv 

.j'x*':\ ?x-.:- urn "woo o • r ^r>'^ ; .: :r r ij-r -;::£■ ;.:^;:xr-\:- : :'*x::'i 

20. A multiple mode radiotelephone according to Claim 18 further 

: -comprising- , ^ ■ o -r r ^ : . -xc- :.v -.-t -3. -JL; - - .c: 

a circuit board wherein both the first and -second chip sets-, a re provided on 

..■ - Xhe cir^\M^^:<>xx ~"x -:r: 3 ,; )-' : , . ; . h "•" .-^ ;r\i rX 

21. A multiple mode radiotelephone according to Glainvia wherein the= . 
user-interface^ ^ pom^prises at-Jpastpne of a keypad *a.ad a display,, the multiple 
modj? : radiptele phone further comprising; - r ; : .. r -'- : ^ :.; , . ■ 
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. a.second circuit .board separaterfrom; the first circuit board wherein at least 
5 one of the keypad and .the display is provided on the second circuit board.. 



* Z. J w 



22. A multiple mode ..radiotelephone? according tp^Glairn-47 further 
: / comprising;. , ^r;^^^; .^.^ .i. -.no 

ta circuit board wherein'the communicatians'^circuitry- includes, a first chip 
set on the circuit board:providingTadiotelephone.communicatrans according to 
5 the first radiotelephone communications mode wherein the first chip set includes 
at least one jntegrated.cirsuit;chip; and. & second chip: set on the circuit board 
providing TadioielephoneBCommunications according to the second; - , ^ / 
>r ^radiotelephonejcommunicatioas mode ^wherein the second chip ,se,t comprises at 
least one: integrated circuit;chip:and 3 whereinzth^* t fiFst and secondjChip sets are 
Q : - . distinefe i-rx :_r j^ -mv; .po'? r\u 3T'to a; : k v : .e:L, I sr. ■ 

i y .•• ' 23; * A multiple mode radiotelephone according to Claim 22\ : * 

wherein the.first chip.set. includes a. first radio frequency circuit; and. 
wherrein theisecondrchjp set includes.a secqnd-radjo, frequency circuit. 



I ■ :. 24. A multiple-modfe radioieleph0ne.aecor^^^ 

wherein the first chip:setiurthenincludes ^ first analog:baseband ; circuit, a 
~a first digital baseband circuit, anri£a fitst^memoi7^9n<l\V 
r wherein Ihe.seconcijchip set Jnclude^^.second: analog; basebandeircuit, a 
5 second digital baseband circuit, and a second memory. 

25n ~ A-multiple-mode^radibtelephQne/^cQrdingoto Q\mn):;W wherein the 
"* f .first and second radioteiephone communications mode5iare ;chpsen from the 
group consisting of cellular communications modes/sateHite„ communications 
; - tmodes^trunkedt communications- modes, and cordless comgiunication§, . modes. 

. - :■*. ' ;:- *26:::A method for. operatihg a: multiple- mode radiotelephone including first 
and second-high frequency-clocks, the method;comprising the steps of:. , . 

providing radiotelephone communications according to g first -. -- . • ■ 
radiotelephone communications mode using a first high frequency clock signal 
5 generated by the first high frequency clock; 
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~ ] "* ' " providing r padiotelephonfe" communications according to a second 
radiotelephone cdmmUnicationS^ode using a second high frequency clock 
signal generated by the second high frequency clock; 

Turnirig the second hig4^fr^ia^(5ey3Ctock off when providing 
communications according to the first radiotelephone communications .mode; and 
' ^turm^^ 

according to the second fadidtelepto 

:;i27-l- Alriethod afcdording tor ©laim 26^wherein>thetmQltipIe i :mode ; 
radioteiephSfie 'incudes a firstehip^t that : prGvides radiotelephone n: ; r 

■ communications according 1 to the first-radiotelepto and 
■ a second chip set that pr&vrdes radiotelephanevcdmmunicatfons according to the 

5 second radiotelephone communications mode wherein the first and second chip • 
sets are distinct the method further comprising the steps of: 

proVidtn§ usfer inputtfrthe ftpst ;ehi^et wKen' providing communications 
according td^^ n vv 

'" v providifig- usBr i 
0 communications according to the second communications mode; 

providing- Qser^rtforffiattofrT^^ first chiprset when providing 

; ' cdm^nicatto^^^ mode;;and 

providing" ; Q^e^information rseteeived front the second chip set -when 
< - : prdviding-CGMTtim mode. 

-y~ z Civs .i/j^o ^:>^-:~" .^Sr:.".. : :: / • r r 
28. A method according to Claim 26 wherein the multiple mode 
radidtelepho^ includes a first chip 'set that provides radiotelephone 

■ bammunicatidhs mode and 
- ■ -a-second'chip" set that prdvides radiotelephone leorn'rnumcations according to the 

5 ; - second rad'ioteiephotte.epmmu^ and jsecond chip 

sets are distinct, the method further comprising the steps of: 
^' ■ accepting. sound for transmission. through the first chip set v when providing 
radiotelephone Communications according to the first .radiotelephone \ t 
commuhicatioris^rtiod6; ■•> pr: 1 ,.?.:' t.; -v" : ,v.-*, i ; *■ ' . ;; 
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10 



accepting soupd for transmission throjLighihe second chip set when 
providing radiotelephone comrrn4nJcation& according to the second. . r 
radiotelephone communications mode; - - - * 



15 



generating $ound. responsive to. 'radiotelephone communications received 
through the first.chip set y/ ? faep,providing .radiotelephone communications . 
according to the first radiotelephone communications mode; and .. . 



generating sound responsive to radiotelephone communications received 
through the second chipset when providing radiotelephone, communications 
according tathe.second xadjotelephpne communications mode. 




29. A meth^ wherein the first a(]4 second. 



radiotelephone communications modes are chosen from the group consisting of. 
cellular communications modes, satellite communications modes, trunked 
communications modes, and cordless communications modes. 

30. A glue circuit for a multiple mode radiotelephone comprising a first 
chip set providing radiotelephone communications according to a first 
radiotelephone communications mode, a second chip set providing 
radiotelephone communications according to a second radiotelephone 
5 communications mode wherein the first and second chip sets are distinct, and a 
user interface that accepts user input and provides user information, the glue 
circuit comprising: 

means for coupling the user interface to the first chip set when providing 
radiotelephone communications according to the first radiotelephone 
10 communications mode without coupling to the second chip set; and 

means for coupling the user interface to the second chip set when 
providing radiotelephone communications according to the second 
radiotelephone communications mode without coupling to the first chip set. 

31. A glue circuit according to Claim 30 wherein the first chip set includes 
a first high frequency master clock providing a first clock signal, and wherein the 
second chip set includes a second high frequency master clock providing a 
second clock signal, the glue circuit further comprising: 
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5 * ; means for turning the First' Highfrequency master clock off When providing 
radiotelephone communication's ; S6bording to the^secondVadiotelephdnie ' 
communications mode; and .e.;,^. ^\ . . -\ . - . 

* ; means' for turning the%ectitici 'High frequency master- clock off when 
providing radiotelephone communications according "to the 'first radiotelephone 
10 communications* mode. ; ' ^ i»*o:iCsr.a^.^ci>i , > ^ j ,y.;< ; 

~ 1 ' " 32. r A g/ue circuit "according td'C 

radiotelephone communications rftocles'are c&Osen frbnvtfie jgtoijp' consisting of 
cellular communications modes, satellite communications modes, trunked 
corhmuhications^moHesTarid cordiess^cdmmuTnid^ ' r " 

::, £ ' \ :i- j^s/i'p^Tir^;-- ,^^-:cm ^nc';*^ ••j^Tco rs:c\:'£ 

> r» * * -L'-n^r-i ovjo ock f * .won : ino:;'":r jvji.i:«-.:j:v . 
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